In order to construct an antisense 2'-0-methyloligonucleotide with an internal terpyridineCu(II) complex, a novel synthon was synthesized. This synthon was a 2'-deoxy-uridine-3'-phosphoramidite derivative with a terpyridine group at the S'-O and a dimethoxytritylated hydroxypropyl group at the C-5. The antisense agent cleaved the RNA site-specifically and in a moderate yield.
INTRODUCTION
In recent years, there has been growing interest in the design of molecules that can cleave RNA in a sequence-specific manner (1) . One relatively active class of RNA cleavers is metal complexes [e.g. terpyridine-Cu(II) (2) ] covalently linked to oligodeoxyribonucleotides: the linking occurs via flexible linkers. Recently, we found that an antisense 2'-Omethyloligonucleotide with a terpyridine-Cu(II) complex at the sugar-5'-oxygen of the 5'-end-nucleoside residue can cleave RNA site-specifically and in a moderate yield. In addition, less than 10 molar equivalents of the agent were sufficient for the reaction (3). To create an agent with more efficient cleavage activity and/or catalytic turnover, we synthesized an antisense agent with the complex at an internal position and examined its function. Since the attachment of the terpyridine group followed the above design, the new synthon had its hydroxypropyl function protected by a 4,4'-dimethoxytrityl group on the base moiety (at the uracil C-5), which is required for the formation of a phosphodiester bond.
RESULTS AND DISCUSSION
The synthesis of the 5'-0-terpyridyl-2'-deoxyuridine derivative 6, which can be incorporated into an oligonucleotide, is shown in Scheme 1. All steps involving base-alky nylation (4) and sugar-terpyridylation (3, 5) in the synthesis starting from 5-iodo-2'-deoxyuridine (1) were carried out by standard methods. Oligonucleotide agents were prepared using the phosphoramidite 6 and 2'-Omethylnucleoside-3'-phosphor-amidite derivatives on a DNA/RNA synthesizer. Fig. 1 shows the sequences of the oligonucleotides with the terpyridine-Cu(II) complex and the RNA 24-mer substrate (R24) used in this study. The RNA cleavage reactions of the agents were carried out with the 5' 
25% X= HO"-
We first examined the reaction by TPU12 (with the terpyridyl uridine residue positioned at the middle of the 12-mer) orTPU12-L (with the terpyridyl uridine residue joined with the 5'-adjacent Am via a propyl linker): the linker was introduced to make the nucleic acid structure around the modified 2'-deoxyuridine loose (6) . We observed that the RNA cleavage occurred at only one site, 5' A-U 3', in both reactions. About 10% cleavage yields were obtained by using 100 molar equivalents of TPU12 and TPU12-L, respectively. Since the yields increased with higher amounts of the agents or NaClO4, one may consider that these agents, under the above conditions, do not hybridize to R24 completely. On the other hand, the reactions with TPU18 and TPU18-L, with a longer chain length, gave cleavage yields of 9% and 25%, respectively, with only 10 molar equivalents of the agents (sufficient amounts for these reactions). Investigations of the catalytic turnover of the RNA cleavage reaction, using the present antisense agent with the Cu(II) complex, are in progress by our group. 
